without a forebrain'. In 1892, in a then famous and unique experiment, Goltz had removed the forebrain from a dog, which survived for a period of eighteen months.
The experiment is referred to in some detail in Volume II of Schafer's Textbook of Physiology (1900) which summarized physiological knowledge up to the end of the nineteenth century.
Holmes's study was published in the Journal oj Physiology (1903, 27, 1) and was illustrated with those beautiful engraved drawings that we now never see.
This was one of several original anatomical studies made by him during his period in Germany.
On returning from Frankfurt, Holmes came to London and at once began his long association with the National Hospital for Nervous Diseases which did not end until his retirement in 1941, filling successively the offices of house physician, resident medical officer, pathologist, director of research and, finally, in 1909, physician.
This long period was one of intense and varied activity on his part, in which he made notable contributions to the anatomy, pathology, physiology and clinical study of the human nervous system and the consequences of disease and injury affecting it.
For differing periods Holmes was also attached to the staffs of the Moorfields Eye Hospital (now the Institute of Ophthalmology), the Seaman's Hospital, Greenwich, and Charing Cross Hospital.
The First World War changed but did not diminish his activities. At its outbreak he volunteered for service in the Royal Army Medical Corps, but he was rejected by reason of myopia. He thereupon enlisted as a special constable, but this did not satisfy him, and within a short time with his neuro-surgical colleague, Percy Sargent, he went to France with a Red Cross Hospital. His immense experience in neurological disease and injuries became rapidly apparent to the army medical authorities in the field, and the irrelevance of his myopia was equally obvious. He was therefore com missioned in the R.A.M^.C., appointed as consultant to the B .E .f., and served with it in France for the duration of the war. For his services he was appointed C.M.G., and C.B.E.
During these very strenuous years he added to his official duties by making notable studies on the effects of gunshot wounds of the spinal cord, and of the brain, especially upon certain cerebral functions, including the cortical representation of vision and upon visual orientation and attention, and a study of acute injuries to the cerebellum evoked a detailed analysis of cerebellar functions.
From 1920 to 1939 he continued his services to the National Hospital, Queen Square.
These years saw the continuation of his original studies in various neuro logical problems, and during this period he established his unique leputation as a teacher of neurological medicine, which of itself made him a figui e of international fame and added greatly to the prestige of British neurological medicine.
In 1939 on the outbreak of war, he again entered the public service as consultant to the Emergency Medical Service. He was largely instrumental in setting up an adequate service in neurology. This involved exhausting war-time travelling, and was not really to his taste, but he gave himself entirely to it until the end of the war.
Academic honours came his way. He was elected to the Royal Society in 1933 and served on the Council in [1945] [1946] It would be incomplete to end this brief outline of his life without further reference to the circumstances in which he and his predecessors amongst physicians, who have made notable contributions to knowledge in this country, were able to achieve all they did. Holmes was perhaps the last of the long sequence of physicians and surgeons, distinguished in science, who depended wholly for their livelihood upon the private practice of medicine. Of this group the National Hospital numbered such men as Hughlings Jackson, Brown-Sequard, David Ferrier, William Gowers, Charlton Bastian and Victor Horsley, all Fellows of the Royal Society. The voluntary hospital in which they worked had no funds or facilities for research work and, indeed, it did not receive university recognition or support until 1948.
All that they needed they had to provide for themselves. Indeed, Horsley maintained his own private laboratory and two assistants for his experi mental work at his own expense for some years. Their research work was thus the fruit of the spare time snatched from the routine of hospital work, of teaching and the exacting demands of the practice of medicine.
They were all amateurs in the current sense of that word, and only immense energy and a capacity for sustained hard work made their achieve ments possible.
Perhaps the present generation of medical research workers, so much more fortunately situated, owes them the tribute of a respectful remembrance.
Such a situation obtained in no European country in their time, and how ever well the preclinical scientists and sciences were cared for by the univer sities, it was private individuals who kept clinical science alive in these islands.
So much for the outlines of his career. His personality was a striking one. A tall and powerful man physically, he had great physical and mental energy and in his prime seemed almost inexhaustible. He had no sporting interests as a youth or young man, but he was a great walker, and during his student days in Dublin the lovely Wicklow Hills were his favourite country. He became also an excellent handyman and joiner, could repair furniture and make and hang a gate like a professional. In his young days at Queen Square he was introduced by Dr Charles Beevor, one of the Queen Square Hospital staff, to the Thames, and boating became a favourite form of recreation. Duly inducted by Beevor into the conventions of Thames boating at a time when the river was a lovely and quiet stream for progress by punts or skiffs, and not the untranquil 'Autofluss' it has now become, Holmes was very particular that his boat should make a perfect entry into and exit from a lock. Until the war in 1914 ended this hobby for him, he used annually on the Friday before Whitsun to go up to Oxford with three of his residents, hire a skiff at Folly Bridge and row with them down river to Staines over the week-end, staying for the intervening nights at Wallingford and Hurley. This stretch of the river he knew intimately.
These were halcyon days, which the present writer shared for three suc cessive years. We had our picnics on the banks, paid the invariable visit to Dorchester Abbey for which Holmes loved to act as a guide, and spent the days in wide ranging talk as we rowed. In recollection, the weather seemed always to have been perfect on these occasions.
Yet when leisure was put aside he could be a most formidable man, especially for someone younger. He seemed to stand over one with a hawk like gaze and lowered eyebrows. His questions were direct and quick, and demanded prompt and relevant answers.
He had strong likes and dislikes and no great gift for diplomacy or com promise. For the careless or ineffective resident or student he had no use, and made this plain. Bad case reports would be torn up with evident disgust and thrown down before the abashed writer, and records not timely made also provoked disapproval, while for excuses he had little patience.
Yet, once his confidence was won, no one could be more considerate, helpful or encouraging than he was.
Thus, despite this streak of austerity, or perhaps, in a measure, because of it, he became an unsurpassed teacher of neurological medicine. He had a great gift of lucid exposition, devoid of rhetorical ornaments or of those egotistical mannerisms in which some popular teachers indulge. He could open to his auditors at the bedside on a ward round, or in the clinic, the train of his own logical thinking as he drew to his conclusions.
During the inter-war years a succession of overseas post-graduate students flocked to Queen Square to act as clinical clerks on his 'firm'. They came from the Dominions and the United States as well as from this country, and many of them later held academic posts in their own countries where pro fessors of neurology-unknown in this country until very recently-were numerous. Their first weeks under his discipline was in its own way something like the life of a recruit to a Guards' regiment, but the survivors, and most did survive, became his permanent friends and admirers. No one in these years added more to the prestige abroad of British neurology than did Gordon Holmes.
For some years his successive teams of clinical clerks became known as 'the pants down club'. They were photographed annually by Dr Greenfield, the hospital Dean and Pathologist, in a group with a pair of braces suspended on the wall behind them. These photographs were cherished by their owners and served to record that they were authentic pupils of Holmes.
For his residents in the hospital, the discipline was not less strict. Before 1914 resident medical officers at the hospital served for as long as three or four years, and it was a tradition that during this formative period some piece of original investigation should be undertaken. To Holmes this was more than a tradition, it was the passport to his interest and concern. He had a dis concerting habit of seizing the arm of the passing house physician whom he might meet in the corridors of the hospital and of asking: 'What are you doing, my boy?' This was well understood to mean: 'What are you doing over and above what you are being paid for?' this last, in those days, being the princely salary of £50 per annum.
The 'feeding' of what are called projects to young men was not his idea of training in research. They were expected to find their own subjects of research, and if to write about them to do so only because they had something significant to say, and not merely because they wanted to say something. In other words, the atmosphere was bracing and demanding.
It would not be right, perhaps, to call Holmes that composite figure of fiction 'the typical Irishman'. He had humour, but no quick wit. He was no raconteur, and he disliked oratory, especially the after-dinner variety, and fidgeted visibly when he had to endure it.
As a teacher, he was at his remarkable best with small groups. In formal lectures he was not so effective. He had a driving energy that was all his own and that stayed with him into old age. About himself and his own work he was always very modest and reticent. Committee work he disliked and was apt to become irritable during sittings. Yet what he undertook himself was always most methodically planned and carried out.
W ork
His first introduction to scientific work was at the Anatomical Institute in Frankfurt. These anatomical studies permanently influenced his outlook upon clinical and physiological problems. He was not naturally speculative and thus physiological hypotheses for which their proposers failed to find any discernible anatomical facilities made no great appeal to him. He had a regard for the facilities that structure, as it was known in his day, could afford to process. His sense of balance between anatomy and physiology made him an acute diagnostician in the localization of disease processes within the nervous system, and an admirable collaborator with Henry Head in their studies of the cortical role in sensation. Head's renowned and remarkable earlier studies with Rivers on the constitution of the afferent nervous system had one flaw; namely, that the anatomical pathways essential to the system as envisaged by them had not all been provided by nature. Thus Holmes's anatomical sense balanced Head's theoretical flair.
Throughout the years Holmes had been interested in the disorders oi movement and posture ensuing upon destructive lesions, acute and slowly progressive, of the cerebellum. In 1906, with Grainger Stewart, he made what was at that time the most elaborate study of the disorders of cerebellar functions due to tumours: i.e. to slowly developing lesions, while during World War I he elaborated his observations in cases of gunshot wounds of the cerebellum, making a detailed analysis of the elementary components of cerebellar ataxy and of their relevance to normal cerebellar function. These last were made before the appearance of the work of Magnus and de Kleijn & Rademaker on brain-stem and cerebellar functions, which simplified and clarified the immense complexity of the cerebellar role in postural function. But his clinical studies still remain the most careful and detailed record of dysfunction of the human cerebellum.
Also during World War I he made extensive studies of the effects of occipital lobe wounds upon the visual fields, and upon the functions of visual orientation and attention.
In respect of retinal representation in the calcarine cortex he found that the upper half of each retina is represented in the dorsal, and the lower in the ventral part of each visual area. The centre for macular vision lies in the most posterior part of the visual area, probably on the margins and the lateral surfaces of the occipital pole. The macula has not a bilateral representation. The cortical centre for vision subserving the periphery of the retina was found to be situated in the anterior parts of the visual area, and the serial concentric zones of the retina from macula to periphery are represented in this order from behind forwards in the visual area.
Lesions involving the lateral aspects of the hemispheres, particularly of the posterior parietal region, were associated with disturbance of high visual function, such as perception of depth and distance, and of visual orientation and localization in space, also of visual attention and gnosis.
The Holmes & Head study of sensory function as represented in the cere bral cortex and the thalamus was a remarkable achievement in the quan titative and qualitative study of sensory disturbances from cerebral lesions. Nothing surpassing it has since been attempted with the detailed precision of the methods adopted and in the lucidity of the inferences drawn. Here, as has been suggested earlier, Holmes was the precise observer and Head the theorist. The present writer was the spectator and the auditor of many of the sessions that went to make up this work at the National Hospital. Many were the animated debates carried on over the patient's head during their course, and it was sometimes he who emerged the more exhausted.
Numerous other enterprises were undertaken by Holmes that have permanent interest. For example, as long ago as 1906, he pointed out that compressing lesions of the spinal cord which led to paralysis of motor and sensory function below the level of the lesion were not invariably accom panied by either ascending or descending degeneration of long tracts, but only by demyelination of axis cylinders at the level of compression. Thus, the inference-not seldom drawn then and later-that an anatomically intact pyramidal tract below the lesion could be assumed to be functionally intact was fallacious. Yet it has led over the years to many errors in assessing pyramidal system functions. Like much other significant information buried in the literature of the past half century, this paper had been lost sight of, as also had been his pioneer studies of tremor in brain lesions.
The selective bibliography appended to this memoir shows how widely Holmes's interests ranged over the field of neuropathology, neuroanatomy, clinical neurology and human physiology, and also reveals the long period of years over which he remained an active worker, both as an investigator and as a teacher, a combination not always encountered.
After his final retirement in the mid 1940s to Farnham, his main interest was in his large garden which he tended with but scant help to the end of his life. At golf he was a powerful hitter, but of less striking precision. The death of his wife in 1963 was a severe blow, though a devoted eldest daughter remained his companion.
Photograph 
